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English 
English 

Eph receptor tyrosine kinases and their ephrin ligands have been 
implicated in embryonic vascular development and in in vivo models of 
angiogenesis . Eph rircteins may also regulate tumor 
neovascularization, tut thii role has not ijeen previously 
investigated. To screen for Eph proteins expressed m tumor 
k'lood vessels, we used tumor xenografts grown in nude mice from 
mi:a-mb-435 

human breast cancer cells or KS1767 human Kaposi's sarcoma cells. By 
immunohistochemist ry, the ephrin-Al ligand and one of its receptors, 
EphA2, were detected throughout tumor vasculature. Double-labeling with 
anti-CD34 antibodies demonstrated that both efihrin-Al and EphA2 
were expressed in xenograft endothelial cells and also tumor cells. 
Furthermore, EphA2 was r y ro.5 me-phosphory .1 a ted in the xenograft tumors, 
indicating that it was activazed, presumal'ly k-y interacting with 
epihrin-Al. Ephrin-Al and E::)hA2 were also detected m both the vasculature 



and tumor cells of 



!-u roi za [ ■ 



removed human cancers. In an m \'itro 



angiogenesis model, a dominant negative fc^rm of EphA2 inhibited 
cap'illary tube-lik-r formation by human umiMlical vein endothelial cells 
(HUVECs), demonstrating a requirement for EphA receptor signaling. These 
data suggest that epihrin~Ai and EphA2 play a role m human cancers, at 
least m part by i!-i f 1 uen ^i no tumor neovascularization. 
Eph proteins may represent ^^'romismg new targets for 
ant iangiogenic cancer treatments. 
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Mew p'arariigms of signaling in the vasculature: ephrins 



met al lop rot eases 
Ilun N (Reprint); Madri J A 

YALE UNIV, 3CH MED, DEPT PATHOL, 310 CEDAR ST, NEW HAVEN, 
CT 06510 (Reprint) 
USA 

CURRENT 'JFINION IN BIOTECHNOLC GY , (DEC 19 99) Vol. 10, No. 
6 , pp . 5:6 - ';) 4 0 . 

Puldisher: CURRENT BIOLOGY LTD, 34-42 CLEVELTU^D STREET, 
LCNEiCN VHP cLE, ENGLAI^D . 
IS;JN: 0 9 :.8 - 1669 . 
General Review; Journal 
LIFE 
Engli sh 
36 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB As our understanding of the control of vasculogenesi s and 

angiogenesis continues to grow, we will be confronted with an 
increasing number of interacting and intersecting receptor-mediated 
signaling pathways, if we are to be successful m developing new and 

novel 

effective therapeutic reagents that can function as stimulators or 
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inhibxtors of these critically important processes, we will have 
to develop a sophisticated, full understanding of the complex 
interactions 

associated with ephrin-based and metalloprotease-based signaling 
pathways . 
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Publisher : 
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^ABSTRACT IS AVAILABLE IN THE 
of micrcvess-il assembly in the 
occur throuLf/i vasculogeni< 



ALL ANIi lALL FORMATS'^ 
develop'ing kidney is not 



angiogenic, 3 

examine thi.-j 'i^uestion, we grafted ra:: and 



- both 
mice eml'ivonic 



kidneys , 
chambers 



wnii.: 
o f n 



. have only £ 
■use and rat 



rudimentary vasculature, 
hosts. 3pecies-sp>eci f ic, 



_nto 



Regulation 
known and may 
processes. To 

(E) 

day 1^ (Ei2) 
anterior eye 
monoclonal 

anti-basement membrane antibodies showed that glomerular 
basement membranes, mesangial matrices; and microvessel k-asement 
membranes 

were always derived from the graft. When wild-type E12 mouse kidneys were 
grafted into anterior cnamli^ers of ROSA2 6 mice, m which the 
beta-galactosidase transgene is expressed ubiquitously, glomerular and 
microvascular endothelial :rells stemmed from the graft, even after 
maintenance of kidneys m organ culture for 6 days before grafting. 
Immunolabelmg with antibodies against the vascular endothelial 
growth factor (VEGF) receptor, Flkl, the EphBI receptor, and its ligand, 
ephrin-Bl, labeled discrete mesenchymal cells in emb>ryonic and newborn 
kidney cortex: as well as developing microvessel and glomerular 
endothelium. In adult kidneys, Flkl labeled glomeruli weakly, other 
vascular structures were unlabeled. When wild-type E12 kidneys were 
grafted under renal capsules of adult ROSA26 hosts, endothelium 
developing 

within the graft again rartie from the implanted kidney. In 
E12 kidneys were grafte'l into renal cortices of newborns, 
wi thin 

grafts now contained ho.~ t- ;ie rived endothelium. Similarly, 
kidneys were implanted into newborn wild-type hosts, chimeric vessels 
■containing graft- and hc>st-derived endothelium were seen in neark^y host 



:ont ra £ t , 
glcmer u 1 1 



when 



when PC'SA26 E12 



tissue. Our results indi^a::e that cells capable Dt f:>rming the entire 
mi ::r Dvascular tree of graf::ed metanephroi are already present m the E12 
kidney. We hypothesir.e tna^ Flkl/VEGF and EphBl/ephr m-Bl mediate renal 
endC'thel Lai mitosis -moti L: ty and cell guidance-aggregation behavior, 
res::'ecti\^'..'l\^ . 
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The receptc r tyrosine kinase EphB4 and epihrin-B 
ligands restrict angiogenic growth of embryonic 
\'eins in Menopus laevis. 

Helklmg ? M; Saulnier D M; BrandLi A W 

institute cf Cell Biology, Sv/iss Federal Institute of 

Technclogy, ETH-Honggerberg , CH-3093 Zurich, Switzerland. 

E'EVELOPMENT, {2000 Jan) 127 (2) 269-78. 

Journal coce: ECW. ISSN: 0950-1991. 
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Journal ; 
Engl ish 
Pri C'ri ty 
2 0 Li 0 0 H 
20C100403 
AB The cues and signaling s 
blood 

vessels in tissues and organs are poorly understood. Members of the Eph 
family of receptor tyrosine kinases and their cell memb-rane-anchored 
ligands, the ephrins, have k^een assigned important roles m the control 



u]::ials 



:,e'ms that guide the formation of embryonic 



of 



cell migration during em}:ir ycgenesis , particularly in axon guidance and 
neural crest migration. Here we investigated the role of EphB receptors 
and their ligands during ernt ryonic blood vessel develop>ment in Xenopus 
laevis. In a survey of t adti'Ole-stage Xenopus emk-ryos for EphB receptor 
expression, we detected ext:.ression of EphB4 receptors m the 
posterior cardinal veins and their derivatives, the mtersomitic veins. 
Vascular expression of ether EphB receptors, including EphBl, Ef.hB2 or 



EphB3, could however not be Dbserved, suggesting that EphB4 is 
the principal EphB recep'tc-r of the early embryonic vasculature of 
>:enopus . 

Furthermore, we found that ephrin-B ligands are expressed complementary 

to 

EphB4 in the somites adiacent to the migratory fiathways taken by 
inter somi tic veins during angiogenic growth. We performed RNA 
injection experiments tc study the function of EphB4 and its 
ligands in intersomitic vein development. Disruption of EphB4 
signaling by dominant negar.ive EphB4 receptors or misexpression 
of ephrin-B ligands m Xenop is embryos resulted in inT.orsomiti c veins 
growing abnormally into tr.e .idjacent somitic tissue. Our findings 
demonstrate that EphB4 ■"n::^ Ei-class ephrins act as regulators of 
angiogenesis possiljly by mediating repulsive guidance cues to 
migrating endothelial cells. 

L7 ATJSWER 2 OF 9 BIOSIS COrYRIGHT 2001 BIOSIS DUPLICATE 2 
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angiogenesis . 

AUTHOR(S): Yuan, Ku: ; Jm, Ying-Tai; Lm, MmgT. il) 

CORPOPA.TE SOURCE: (1) Biochemistry Department of the Medical School, 
National 

Cheng-l-:ung University, No. 1 University Road, Tainan, 701 
Taiv/an 

SOURCE: Journal of Periodontal Research, {June, 2000) Vol. 35, No. 

3, pp. b:5-i^I. print. 

ISSN: 00;:2-34 -.M . 
DOCUMENT TYPE: Article 
LANGUAGE : Engl isli 

SUMMARY LANGUAGE: English 

AB Tie-2, angiopoietm-.. (Ancj- : ■ , angiopc ietin-2 (Ang-2), eplir3.n-B2 and 
Eph-B4 are all important vascular morphogenesis factors which exhibit 
their functions in angiogenesis and blood vessel remodeling m 
embryonic stage. HoweveL, their roles in post-natal inflammatory 
angiogenesis are still unc:lear. Pyogenic granuloma is a benign 
inflammatory lesion that mostly occurs on the gingiva of females with 



high 



levels of steroid hormones. Prominent capillary growth m hyperplastic 
granulation tissue is cha ra^.: teristic histopathologicall y m pyocfenic 
granuloma. The p'uri'.ose f zYi^s study was to detect and comp.are the 
expression of Tie-.i, Ang-^, 7vng-2, ephrin-B2 and Eph-B4 among pyogenic 
granuloma on human gmgjva, gingiva diagnosed with periodontitis and 
healthy gingiva by immun ohi s tochemis t ry . The immunostainmg revealed that 
all of the endothelial cells and some mesenchymal cells expressed Tie-2 . 
The cells which exp^ressed Ang-1 and Ang-2 were mainly macrophage- or 
monocyte-like mesenchymal cells and smooth muscle cells surrounding blood 
vessels. The expression of ep.hrin-B2 and Eph-B4 was not exc 1 usi^-.^ely 
limited to the endothelia]. --.ells of arteries and veins, respectively, as 
m mice emtiryo. Ep^h-Bl \^^is -::pressed m the endothelial cells of newly 
buddir.g capillaries and veni ,.es while ep)hrin-B2 v/as expressed m 
macrcp'hage-like mesei.ch; /ma L -ells. Some of the ep.hrin-B2 posi^i\'e cells 
were m direct contact with endothelial cells. The statistical analysis 
demonstrated that all of the.- five factors were up^regulated in p^yc^genic 
granuloma compared to healthy gingiva. In conclusion, the 5 polypeptides 
mentioned above may P'lay imp^ortant roles m the p^rocess of adult 



inflammatory neovascularization, especially in pyogenic 

granulDma. It is highly plausible that mosr of the nev; ::apillaries m 

mf laminatc.'ry angiogenesis oiigmated from venules inst,ead of 

arteriDles. 
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The discovery of potent and selective inliibitors of 
involved in tumor angiogenesis. 

PateL, V^nod F. (1); Boucher, Christina (1); Carney, David 
P. 'D; DiPietro, Lucian V. (1); Faust, Ted J. (1); 

Steflianie D. (1); Newcomb, John R. (1); Nunes, Joseph J. 
(1); Rose, Paul E. (1); Stover, David R. (1); Turci, Susan 
M. (1); TC'ledo, Leticia M. (1) 

(1) rCmetix Pharmaceuticals Inc, Medford, MA USA 
Proceedings cf the American AssC'Ciation for Cancer 

Annual Meeting, (March, 2000) No. 4 1, f ^p . 33. 

Mee-^: mg Inf:*.: 31st Annual Meet:ing of thf? American 

AssC'C. at :. ::ri tor Cancer Research. San Francisco, 

USA Ai.'ri ;. 0 1-05, 2 000 
:S3N: 01.-'/- 316X. 
Conf eren je 
English 
Engl ish 
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Symmetrica], mutant phenotypes of the receptor EphB4 
and Its su'ecific transmemh*rane ligand ephrin-B2 m 
cardiovascular development . 

Gerety S S; VJang H U; Chen Z F; Anderson D J 
revision :>f Biology, Howard Hughes Medical Institute, 
Californ;:a Institute of Technology, Pasadena 91125, USA. 
MOLECULAP: CELL, (1999 Sep) 4 (3) 403-14. 
Journal code: C5E . ISSN: 1097-27 65. 
United States 

Jcuznal; Article; (JOURNAL ARTICLE) 
Engl ish 

r'ricrity Journals 
2 0 0 0 (j 1 
20000104 

Ephrin-B2 is a t ransmem}: rane ligand that is sp-ecif ically expressed on 
arteries but not veins and that is essential for cardiovascular 
development. However, ephrin-B2 is also expressed m nonvascular tissues 
and interacts with multiple EphB class receptors expressed m both 
endothelial and nonendot hell al cell types. Thus, the identity of the 
relevant receptor for ej.'hrin-B2 and the site(s) where these molecules 
interact to control angiogenesis were not clear. Here we show 
that EphB4, a specific receptor for ephrin-B2, is exclusively 
expressed by vascular endc'thelial cells m emk^ryos and is preferentially 
expressed on veins. A targeted mutation in EphB4 essentially 
phenocopies the mutation m ephrin-B2 . These data indicate that 
ep^hrin-B2- 



AUTHOP : 
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PUB. COUNTRY : 
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EphB4 interactions are intrinsically required in vascular 
endothelial cells and are consistent with the idea that they mediate 
bidirectional signaling essential for angiogenesis . 
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CORPORATE SOURCE: ETH FiONGGF:?BERG, SWISS FED INST TECHNOL, INST CELL BIOL, 

CH-8u9:-: ZURICH, SWITZERLANEi (Reprint); ETH HONGGERBERG, 
3V7:SC FED :N3T TECHNOL, INST CELL BIOL, CH-809.:; ZURICH, 
SWITr.ERLAULi; NATL INST MED RES, DIV DEV NEUROBLDL, LONDON 
mi lAA, ENGLAND 

COUNTRY OF AUTHOR: SWITZERLAND; ENGLAND 

SOURCE: DEVELOPMENrAL DYNAMICS, {DEC 1999) Vol. 216, No. 4-5, pp. 

361- 273 . 

Publisher: WILEY-LISS, DIV JOHN WILEY & SONS INC, 605 
THIRI. AVE, NEW YORK, NY 10158-0012. 
ISSN: 105f:-e;3e8 . 
DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 
LANGUAGE: English 
REFERENCE COUNT: 69 

^ABSTRACT IS AVAILABLE IN THE ALL AI^JD lALL FORMATS* 
AB The Eph family of receptor tyrosine kinases and their ligands, the 

ephrins, act as si:Tn.iling molecules regulating the migratory k-ehavior cf 
neurons and neural crest: cells, and are implicated m tissue patterning, 
k'loo:! \'essel format i.^n, aril tumorigenesi s , On the basis of structural 
similarities and o';-- rl ap^p i ::c ka.ndm^ sp-eci f ici 1 1 es , Eph receptcrs as well 
as their ligands Can be divided into A and B subfamilies with orthologues 
found m all verteii^ rates , We describe here the isolation of cElJAs 
encoding 

Xenof'us EphB4 receptors and show that embryonic expression is 
prominently associated with the developing vasculature, newly forming 
somites, the visceral archies, and non-neuronal tissues of the embrycnic 
head. In a screen to identify potential ligands for EphB4 in 
>:enoT:.us embryos, we i solatea cDNAs for the Xenopus ep'hrin-B2 and -B3, 
v/hich demonstrates that the Xencpus genome harbors genes encoding 
orth'lcgues to all three i::ui rently known mammalian ephrin-B genes. We 

next 

performed in situ hyi.' ridi zat ions to identify tissues and organs where 

EphB4 receptors may encounter ef^hrin-B ligands during emb^ryonic 

development, Our analysis revealed distinct, but overlapping patterns of 

ephrin-B gene expression. Interestingly, each ephrin-B ligand displayed 

expression domains either adjacent to or within EphB4-exp'ressing 

tissues. These findings ind: (-ate that EphB4 receptors may 

interact m vivo v/ith mul:.ip'le B-class ephrins, The expression patterns 

also suggest that EphB4 receiptors and their ligands may be 

mvolveti m \'isceral arch ?c:rmation, somi togenesi s , and L^lc^od \^essel 

development, (C) l.-S*'.-) V7i le-y- Liss , Inc. 
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determine alternative signaling complexes, attachment, and 
ass emb 1 y responses. 

Stem E; Ld:ie A A; Cerretti D ?; Schoecklmann H O; Schroff 
A D; Van Etten R L; Daniel T O 

Department of Cell Biology, Vanderbilt University Medical 
Center, Nasnville, Tennessee 3723::, USA. 
DK3 8 517 (NIDDK) 
DK47078 .:NIDDK) 
GM2 7 0 03 'MIGMS) 
+ 

GENES AMD DEVELOPMENT, (1998 Mar 1) 12 (5) 667-78. 
Journal c:ode: FN3 . ISSN: 0890-9 369. 
United Stat es 

Journal; Article; (JOURNAL ARTICLE) 
Engl ish 

Priority Jcurnals 
199806 

AB Eph family receptor tyrosine kinases (including EpihA3, EphB4 ) 

direct pathfmding of neurons within migratory fields of cells expressing 
gradients of their memk'rane-bound ligands. Others (EphBl and EpihA2) 

direct 

vascular network a^-^semldy, affecting endothelial migration, cafdllary 
morphogenesis, and angiogenesis . To explore how ephrins could 
pr:)\^ide positional lat-eJ s .tor cell targeting, v/e tested whether 
endo genous 

endothelial and P19 cell Er:.h31 (ELK) and EphB2 (Nuk) receptors 
discriminate betv/een different oligomeric forms of an ephrin-Bl/Fc fusion 
ligand. Receptor tyrosine phosphorylation was stimulated by both dimeric 
and clustered multimeric eohrm-Bl, yet only ephrin-Bl multimers 
(tetramers) promoted endothelial capillary-li ke assembly, cell 
at tachmerit , 

and the recruitment of 1 ov/- molecula r -weight phc sphot yros ine phosphatase 
(LMl*;-PTP) to receptor ccmrlexes. Cell-cell contact among cells expressing 
k'Oth EphBI and ephrin-Bl v;as required for EphBl activation and 
recrui tment 

of LI^-PTP to EphBI compl-.-xes. The EphBI-bmding site for LMW-PTP was 
mapp'ed and shown to t^e rec/iired for tetrameric ephrin-Bl to recruit 
LMW-PTP and to promote attachment. Thus, distinct EphBl - signaling 
complexes are assembled and different cellular attachment responses are 
determined by a recep'tor switch mechanism resp'Onsive to distinct 
ep'hr m-Bd 

oil comers . 
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